Blockade of calcium-permeable AMPA receptors in the lateral habenula produces increased antidepressant-like effects in unilateral 6-hydroxydopamine-lesioned rats compared to sham-lesioned rats.
At present, role of the lateral habenula (LHb) calcium-permeable AMPA receptors (CP-AMPARs) in depression is not understood, particularly in Parkinson's disease-related depression. Here we found that lesions of the substantia nigra pars compacta (SNc) in rats induced depressive-like behaviors, and intra-LHb injection of CP-AMPAR antagonist Naspm produced antidepressant-like effects in SNc sham-lesioned and SNc-lesioned rats, however, the doses inducing these effects in SNc-lesioned rats were lower than that of SNc sham-lesioned rats. Blockade of LHb CP-AMPARs decreased the firing rate of the neurons and increased release of dopamine and serotonin in the medial prefrontal cortex (mPFC) in both groups, but the duration of Naspm action on the firing rate and release of the transmitters were prolonged in SNc-lesioned rats. These changes in SNc-lesioned rats were involved in increased expression of βCaMKII and p-GluR1-S831 in the LHb. Intra-LHb injection of Naspm inhibited dopaminergic neurons in the anterior ventral tegmental area and serotonergic neurons in the dorsal raphe nucleus and excited dopaminergic neurons in the posterior ventral tegmental area (pVTA) and serotonergic neurons in the median raphe nucleus (MRN), and lesioning the GABAergic rostromedial tegmental nucleus (RMTg) decreased the percentages of excited pVTA dopaminergic neurons and MRN serotonergic neurons. Our findings indicate that blockade of LHb CP-AMPARs produces antidepressant-like effects, which attribute to decreased firing activity of LHb neurons and increased levels of dopamine and serotonin in the mPFC, and provide further evidence that LHb CP-AMPARs regulate the firing activity of pVTA dopaminergic neurons and MRN serotonergic neurons indirectly via the RMTg.